Summary. Optical spectra are presented of the radio source OQ208 = Markarian668, a galaxy with a radio spectrum peaked near 7.9 GHz. Its broad Hi emission lines are redshifted by Az = +0.0094 or 2800km/s with respect to the narrow forbidden lines and narrow components of the H i lines. If the redshift is gravitational in origin, it corresponds to a very large mass at the centre of the broad-line emitting region. The redshift of the broad lines with respect to the narrow lines in OQ208 may be related to the asymmetry of the broad lines in many Seyfert 1 galaxies, but is larger in amount.
Introduction
The radio source OQ208 was identified by Thompson, Kraus & Andrew (1968) with a compact galaxy, and this identification was confirmed by Blake, Argue & Ken worthy (1970) . Its radio spectrum, based on published data plus new measurements of their own in the frequency range 2.7-22.2 GHz has recently been discussed by Kojoian et al. (1979) . It is broadly peaked near 7.9 GHz, following an approximate power law S v^v~l ' 2s at lower frequencies and falling off rapidly at higher frequencies. Kojoian et al. (1979) suggest that the observed spectrum may result from a synchrotron source imbedded in an ionized region sufficiently dense or thick to cause appreciable free-free absorption. The optical spectrum of OQ208 was observed by Burbidge & Strittmatter (1972) , who reported it to have a typical Seyfert [1] spectrum with strong broad Balmèr emission lines, and narrow forbidden lines, with a redshift z = 0.0768. Markarian & Lipovetsky (1974) independently identified OQ208 as a galaxy with a strong ultraviolet continuum and numbered it Mrk668. Denisyuk, Lipovetsky & Afanasev (1976) reported that it has a very broad Ho: emission line, and stated that the difference between the redshift they measured, z = 0.079, and the value measured by Burbidge & Strittmatter could be explained by the width of the line and the influence of the emission lines of the night sky. Craine & Warner (1973) Osterbrock (1977) , with the addition that the wavelength zero point was provided by night-sky emission lines recorded simultaneously with the galaxy spectrum. The resulting spectrum is shown in Fig. 1 [Nil] line, X6548, has a relative intensity, fixed by transition probabilities alone, one-third that of X6583, and is probably present as a barely detectable inflection on the short wavelength side of the narrow Ha. There is also a very weak narrow component of Hß with this same redshift, present on both the blue and red scans of OQ208. The relative weakness of narrow Hß with respect to narrow Ha makes the complete absence of narrow 4500 5000 5500 6000 6500 
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H7 not at all surprising. There is also a very weak peak at just the wavelength of [O in] X4363 with the same redshift, although since this spectral region is included in only one scan, the possible detection of X4363 must be treated with some reserve. The most striking feature of the spectrum of OQ 208 is that the broad H1 emission lines have quite different redshifts from the narrow lines. The features marked A, B and C in Fig. 1 appear to be the peaks of the broad Ha, H0 and Hy emission lines respectively. Note that the low (or apparent absorption) feature between A and [Nu] X6583 is not an absorption feature in the Earth's atmosphere, and the wavelength difference between A and X 6583 rules out any alternate identifications. The redshifts measured from these three peaks are listed in Table 1 . Their average, z = 0.0861 ±0.0002, is larger than the redshift of the narrow lines by Az = + 0.0094, or 2800 km/s in velocity units. We have also tried to measure the centroids of the broad Hi emission lines. Before making these measurements, [Om] XX4959, 5007 with relative intensities 1:3 were subtracted from the Hj3 profile, [Om] X4363 with relative intensity one-thirtieth that of X 4959 + X5007 was subtracted from the H7 profiles and [N11] XX6548, 6583 and [01] XX6363, 6300, both with relative intensities 1:3, as well as [Sn] XX6717, 6731 were subtracted from the Ha profile to correct approximately for these blends. The resulting redshifts of the centroids are also listed in Table 1 . The measured centroid of the broad Ha is at significantly smaller z than the redshift of the broad H0 and H7 lines, and we have confirmed this measurement on a scan taken 1979 March 5/6, in which Ha is much better centred than in the earlier red scan. The centroids of the broad Hj3 and Hy lines give an average z = 0.0871, close to the mean value measured from the peaks. The centroid of the weak broad feature marked He 1 in Fig. 1 is at the wavelength corresponding to X5876 with z = 0.0854, and is probably this line. The Fe 11 emission blends XX4570, 5320 are not detectable in our spectrum, and if present must be very weak. Absorption lines of Can H and K are present, with a redshift corresponding to the redshift of the narrow emission lines. The redshift of the broad H1 lines with respect to their narrow components and the narrow forbidden lines may perhaps be an extreme example of the asymmetries seen in the Hi profiles of approximately 40 per cent of observed Seyfert 1 galaxies (Osterbrock 1977) . In Seyfert 1 galaxies the centroid of the broad component is always redshifted with respect to the narrow lines, but not nearly so much as in OQ208. Even an extreme case, Akn 120 (Osterbrock & Phillips 1977) , has a redshift difference Az = z(broad) -z(narrow) « 0.003, considerably less than in OQ 208. Several broad-line radio galaxies have blueshifts of their broad emission lines with respect to the narrow lines, ranging up to Az = -0.0070 for 3C227 (Osterbrock, Koski & Phillips 1976) . The physical reason for these shifts is not known. One recent suggestion, recalling an idea from the early days of quasar research, is that the redshifts are gravitational in origin (Greenstein & Schmidt 1964; Netzer 1978) . This would require, for Az = + 0.0094, Af « 6 x 10 9 Af o if the mean radius of the broad-line region 64p D. E. Osterbrock and R. Cohen in OQ208 were assumed to be 10 17 cm. The blueshifts of the broad Hi lines in the broadline radio galaxies would be impossible to explain on this basis. Pension (1977) has suggested the shifts between the broad and narrow lines are due to different velocities, perhaps with partial 'shadowing' (extinction). Some form of extinction or scattering in a preferred direction seems necessary, for the lifetimes of these objects would have to be implausibly short for the mean mass-motion velocities of the broad-and narrow-line emitting regions to differ by as much as Az = 0.003. The most likely explanation for the shifts is that they result from the Doppler effect combined with line self-absorption, perhaps together with dust extinction, in the emission-line clouds in the broad-line region (Capriotti, Foltz & Byard 1979; Ferland, Netzer & Shields 1979) . Here the asymmetry is provided by the fact that line photons can escape much more freely toward the ionized face of a cloud, and the shifts are produced by the velocities of the clouds. An interpretation of this type, in which photon^ are added or subtracted by fluorescence or absorption, seems favoured by the differences in the profiles of Ha, Hß and Hy, including the different Az of the centroid of broad Ha from the centroids of the other two broad H i lines. The weakness of the broad Fe n emission features in OQ 208 makes it similar to most broad-line radio galaxies, but different from most Seyfert 1 galaxies (Osterbrock 1977; Grandi & Osterbrock 1978) . On the other hand, the sign of the redshift differences between the broad and narrow lines is similar to that observed in Seyfert 1 galaxies. The extremely large Az as well as the unusual radio spectrum of OQ 208 show it clearly deserves further study, and may help to clarify some of the relations between the optical and radio properties of active galaxies. We plan to obtain further high-resolution optical spectral data as soon as possible.
